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ABSTRACT : 

PROBLEM TO BE SOLVED: To make it possible to execute developing of a resist 
film, peeling of the residual resist and processing of metallic thin films and 
semiconductor films, etc., with a completely dry process by irradiating the 
resist film with an excimer laser beam and removing the resist film of the 
irradiated parts. 

SOLUTION: A glass substrate 100 coated. with the resist film 300 is 
irradiated with the excimer laser beam via an exposure mask 400 consisting of 
dielectric multilayered films as opaque films and having required opening 
patterns. Consequently,, the resist patterns from which the resist of the parts 
corresponding to the opening patterns of the exposure mask 400 is removed are 
worked by the application phenomenon of the excimer laser beam and. the 
multilayered films 200 are exposed at the required patterns. The glass 
substrate is then subjected to wet etching or dry etching and, thereafter, the 
remaining resist films are removed by full-surface application processing to 
irradiate the entire surface of the pattern forming surface with the excimer 
laser beam. The glass substrate 100 formed with the multilayered films 200 
patterned to the required patterns is obtd. 
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mm#mfc?x? t LX. mm®&%W->&^ 

UT-7frZx**y<DX9-vmizW&.L. *wc 
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[006 3] ( 3 ) fcfcJfct&ffi&lELJ: 

mix 9'm&x'm%.<r)Wia'W->£itt?>mit~?x 

7 £ mMW^9-ym^^^^WiX^m^ 

-f 6 .r k i;: J: 6 r^^-^ a y^MzX ") . a&Jbtc^ 
Lfcl^* h *m%>~?Z?<mUK7->£M.'>XK 

9--vy-$hzb*%m.b-?h. 

[0064] (4) a*. m%r?x?w* nmmivM 

mma&i' vx w ->ta»4w> 1 wjwsmrwk:* 

^JUiiBP^-Vk. ifBUEWfll/^W- 

yfcigg^Jtifi^fctfiyLfclBP^-^i:* *ii"f 

iWi«*k*6fll*S*t» 4HBn^*->'fcMKl/CX 
- Y 7^^ iVX-YSRf-^^ a" 

S #16] k £*f- v 7^S$ ^.T ^7"- 

j*f--y?-t&Zbimib-th. 

[0065] (5) zlx. fijxw^izm&$i*m 

VJg^SSli, JfeI2 4 8 nmi fcli3 0 8 n m^Xdf- 

tt-tmmm-mmx *i*h*K*x*k* m%^x 

9»k. K^X^ttflWL-Cx^S^l/-^-*© 

SS/Sr^fflrt WX jSrnfiJ: VX*|i| i: B3£t£ Y 
UlUiz&Wm&k LfcX- Yv^^"^-7>k , 
X^^P^-^Sr^»IS-ht=l : l fcS^^SS 
jaj^gfi^W^Xi:. Jg&gfiSr&fcUCX-Y 
^^x-^kiti X- Y Xf-^'tW 
^¥jiirt^x^|iijfeJ:lfX^kil3trSY^riDitSSii 
^TlSk L^X- Y£S-r-7>k k fcftffit. 

X- Y~?X?f—7H'b X- YS«x-7*^Sr^-*-|6l 

<?>T?V-$'*iyfm\ZXr>X^ tfyXWSLUzmbL 

ttvisxvm\zmfc?x9<7Mnn9-y*\ ltvt 

^--y^-Th^bimLb-ti. 
Sftk«MMLS^ WLh^^xY<r>WJXVt^ 

--yyvrnffmstth. 



(9) 
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15 



16 



n<m±<£TW> ( i ) ~ ( 5 ) twftt LK.m,m 

( 1 ) tfyzmLklz*cr)%M%#m&£&> 1 / 4 b 

m2fa&nh&. mimnmifrm^mommx') 
tis<t r ). aTznm&zm m Lx.mmmmm± 10 
yxcommm x o i>^m^n^> 1 /4» 

bh^b^th. 

[0066] Mmuw-y&tiiP&L'z^ WJ* Y 

( 3 ) ±11 ( 1 ) «J*t6BWftW^--^^^ 

kz&mzmvffifs.'th. 
a. 

( 5 > m^mrnmim^-th&mmmb l-cl 30 

iF, MgFj , Si0 2 , YF3 , LaFa , ThF 

4 zmiK-mmifimtmbLx aiz o 3 . m s o, t 

h0 2 , Sc! O3 , Y 2 O3 , Hf Oi OrtWffu&» 

[ 00^ 7-3 t*fo-^ s ^zmmttfiLznwth 
b. ^m^mih^m±m.m:mmiitmt 

< »0 1 /4 »st-*»oiir^ i ffiwm&mnwsi 

$^t*W«i!i i W««l/4»|{: 

[00 683 3S>fc. ^p^S^^^i^Stt, *** 

R (2N) = < CM n, / ni ) x( 



*%b Ltx^f is-vV— f-%&2 4 8 nm. 3 0 8 n 
m, 3 5 1 nm<omZRl^&k££. IMMrtoMTCt) 

mmbth. ±ESiS3<9P€*@co±fc&SI8 

[00693 zlx. iMi&mmv&nvcrxb&z 

e>mm&tf\&Alt 0 3 , MgO. ThOt , Set 
O3.Y2O3.HfO2 <0rt<0Miia»£fcli2ELLtf) 
ffl-^r-CfcO. ±IE^2<0^fl«ctr^* t L i F, MgF 
2 , S i O2 , YF3 . LaFa. ThF» <7>ft<7)Wtl 

iF±M±2&±<m'&tx'f>&zbzmib-th. 

[ 0 0 7 0 3 * LT. &3fr?*?tf»gJfcfr2;tt. 

tzftLxmwwzzmsjLiz. 
<aism#jf <otcn t < w 1 /4$&Titom 1 

^iSmfrB<OJS*f*i 9/KC*Sag2<Of8mfWl£m 

©jfcKhltfffiffl^^ 1 /4i££i:&£8l 3 <0^# 

•j y^57 j-tzX <0&3£?x? b LX0MW**-y 
?-y*~?x? b LX^-y+yftzX 
f&W--y?JMb ZirttZ b ZW&b-fh . 

M. Born&E. Wo If, " Primciples: 
of Optics" 4th Edition 19 
7 0 P P 5 1 ~7 0 fcpiffltgxB SirCH* . 
[00713 JJESJtCitLK. R»S5-{i©SJr^ 
<7) 1 /4«*Kt i©a»f^> 1 /4»SS*3£i:fc:*fe 

isb-fz. bizxv. msi^mmmsizx^xm^iWM 

<mu^f-ym^m-h^^>m^\Wkb t 

mx-\tmm<nfrbLxwmzwt> 
1 . ±£JdK«m6 9Htiae<D5S9 6 ^ 
•rao> N^2SflS5s*»A))«5^JiRwRi*^R (2 

N ) ii»:<0 ( 1 ) ttS-Z-btlh . 
[00723 



nz/ns ) JB >/Cl+n e / ni ) 



I 
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X < 112/113 ) 18 ] 
e «JiJl«SE*^Sff^ m. ns tt&*£JIWWl£ 

[0 0 7 3]±E(l)**»6Wfe**J:afc. ^S* 
«1S*»'#V^S. *fcn 2 /ns V^SRI** 

ZVtiMZM.. n: /ns ^#^«^*>-*?:S^i 10 

V*<-3:&>tf>:*flL flxtf. F.Rainer et al, 
Applied Optics Vol. 24, No.4 (1985) p496~p500K^ 

v»a«fijWb*. J^astftfLtf. BHwsinftBff- 

miftbbXLi F. MgF 2 .. SiOt.YFs.L 20 
aFs , ThF 4 4fc*J»f*tmk LXA 1 2 O 
3 . MgO, TI1O2 . Sc 2 O3 , Y2 Os , HfO 

[0075] ftr>t. ttnnmnirtii&tmfczti 
m> 1 mmm&mffl&m. m sMwm^mm 

X. 7U£E3S#5XSSL 7 2ttXBtf*B!t4M. 30 
7 3JifiW$BSfrS-CfcS. 

[00761H4 izisvh TjmmxGmjzxm 

j&mig&X'b 0 . AM«*«B«*ni 1 . . 0 . tu* 

R (2N+1 ) = { tl-( ni n e / 
/ Cl+( ni n e / 

[0081] m9\±mso>&w3&7 5<?>mz&%wm 40 

iSSUHMfc LTA 1 2 Os *m\VZ%&0)f'MW,%W 

mm6iti>t£*)m7t>)i>&MZtix^&c\tm 
[0082] wm&m-?x9 £$mizm^%&. as 

(mffl£l3ttl>X\ilffiffllX'Si&t:ib. W&TTvA 



*l*l8*^S*r*ne ttl 
nittl. 0/1 5 = 0 
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• (1) 

5T*->T. Whittle / 
6 6T-&S. ifcfc. 05fcii 

vh^mmim.x'iiimmtmxjxx'h'). x 
fm#<?>mift$™ 141, as«*ift^s*f^n e ai. 

5-CftoT. ®Jf*Jtn e /n 2 ttl. 5/1. 0 = 
1- 5T&*. 

[0077] ±1204 fcS5fcSL3tgim£Jllgv;* 

7£imix. HK<Dmm>~?x9mimx'bi>Mt. 

JJEUfcfiJPWfcn. /m OttoH-C&S-rfclisS 
( 1 ) frt>tyt>frX't>&. 06ttMlE04fc**J5UtJg 
•f*Jt«. /ni fcW^iitfDH&fcJlItS:^*-:? 

[0 078] 07ttfofE05{=##LJtSJr*Jt 
n e /ni i:KSt$i:^^Sr«ScS:^7^-^i:Lfc 

KWBXtf?*?, **24 8nm(CtHt5JErof*tt 
1. 5"C*S. 

[0079] ^'SMffl^ ASt^t £ 0 7 JSJf 
sgJtn. /ni Hkl. 5T-&9. flfc^^lffl^ASW 
506<9*§£ttl/l . 5fc&>). SSD&m&irrSfcfi! 

fflU n 2 /ns <0a*«*4'9**<ft<10JiJa 

TW^tti<OHttS^C*-5. 08tt#89ifcJ:SX 

'fcWJH-*ltefflfifiH'C*-»T. 151204 fcSLfc^MI 
^Wi<OS±«(cJg*r¥n*«v^^Srfil)S-tSAi«i 
flcOJSifripni J:9:*:£^n>ni &S1/4&S1 
(®JIK0ftJSJf*®4 ) Z-MMIZ tWl (I) Mi 
Tsi (2) ^coi 3 MER&tu ±E«oKjStt)ffm$ii 



[0080] 
n 2 ) • ( n2/ns ) 2N 
n 2 ) ■ ( n2/n 3 ) 2K 



D > 2 



(2) 



*0mJ/cm 2 JaT^tOi^&ir-CfcO. 
♦iW4fc»fcttl 0mJ/cm 2 UTF^ffiMTfflV^ 

[0083] «r>T. ^SffiS-^«fWiKataTffl^& 
fc»(=tt. 08{^tfcffig^^lg-CAS. IQgfc^ 

SiittS 'J >^*fcttXy*V^«»fcWXWt*- 

i o o 8 4 1 mmmm iftsr^-rs c t » 



(11) 
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[0085] CW^-yfcX^O^E. tEiESrjfiL 
[0086] £HKfcSfafcV*?ttftx*/l^f 

[00 87] ( i ) m^mT^m^ttay^wsi 20 
[0088] ( 2 > wk&iwu&x y wwj&tist? 

* Y-Z7.9 ZitLXXXi/W-^-^k Ltzm%$m. 30 

[0089] . aauiftfcfiawfctf 

[00903 4fc. ±B ( 2 ) c^g^tintf. sum 
®%2ti*(?>^miz&»xm.z%-tz>. *i/c. 



2 0 



( l ) x4fi/7l^-if-7tCJ:&T7'^-^3>lno:'C 
U^MU iltJfctt (2) yX**Bai/C 

i*5/^-'r-r*0>IHi«« (innJW) £HtrStt 

t o o 9 1 3 ±ib ( 3 ) wissiKis-f yy*i&£§£g 

fcJR*Lfcy:iOI*Bafc*£4. ±JB (3) VTfyx 
[00923 4*. ±f2JM3l£Sfc*!»5r< i: t» 1 o 

- [ 0 0 9 3 ] * LT, ±MSMm83\$miZX*i''?]s- 

Rnn^'tti'Vi'-V^co^frWtifz.&ftX' 

2 5ra/s jyjifc ^rl. 7 XiVWS^^t. & 
m^WsniWP^l mmVlTCOfgm*i>'>XW&t 

14. ^v*x*;l^-®g£^£#x*S^P-- !f-3K 
[00943 Z0)T7l'->'3>mMii:fflm 

i,-?v- j ?-%x'WmL. &om%^Ec«smt*i 



(1 
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tixmm (mm) iz£->xmzz&. 
mxwmtix^z. 

[00951 mat. z.<r>3-* i s-?v- j f-%<»T-r 

3*07 * h U V ^57 4 -8ffi£fflVtf:g3fck3i«tf>7* 
H t < TTV-S' a >-KI«^Oi5fflt>#i. hfiX ^ 
[0 0 9 6] ryV-V9>^«20~3 0nsc?)A 

*'*»hw-4«h\ ±Etfcj:dfc, -mmm^t 

9113*1*. 01 0Jix*$/W— HttVWXtf 
4 M HJfflbfcfeSl'—f — (^xSgj 5ns) fcj: : 

T7l'-i'3>m&<VfflmX't>->T. 1 5 a~l 5 f 

16, 16'liya ?7*x-7\ 
1 7ttintl!ftfc*rt'. 

[0097] HHIi/#? v ?&0$BiK&£2 4 8 n 

ir-*t«wufc«6T3b*. »anx%ii7o^ 

Efc±f2tf)X*y VP— T-3t2r-Wr & k . .( a > 
SrTJ: a (dftttXIb 1 7<0Xdf-^l^— f-3t<0ggSi® 

j^fe.f^yxa^s^wwid^S-b^o 1 5 

[0098] jfcB8*ifc«flc4fcJaivm»W«.4« 

X3 v7*?x.~- 7*1 6<07ayl-£*>&gfi» 0. 2~ 
0. 4/isJSlT«)7 f -fW^ISrCttl. 5km/sgg 
<0j@^5£TJ>&#. itL* 5 ( b ) <D 1 ju s&fc&S k& 
gSffygjSLCDl'KiWi'avfVx.-'fl 6' k&S. 
[0 0 9 9] i»i/a y^<rx-^«9z-r7P^b 
tortfflliif iWc i WJ x 15 bO±# 

S^ftfcT^y^ 1 5 cfctt#£*fi*>. ( d ) <02 0^ 

[0100] Z.<r)7)V-J* 1 5 dli. B*f0Ol££ti^ 
T(e)<915e. ( f ) CO 1 5 f <0J 3 fcJBJ&Sfl 

ffi£0ftfl?C. 1 0 Oju s^r-f W 94 UZ&WZ. 
#*2 0m/s. fci^Smm-CftS. AStX*;Mf 
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-^3 00mJ/cm J T^-ya^ 

u-Mi#3fgk:5r&a*. 7Vk-i»?>-£$. JJHMOi 
©«i. 5<sggr&&. 

[0101] KLh0>T7V— S'a y^fT^iMWMI. 

yj^&fcJo-C^fc-VtXSa*. ±fE!i3 0 0mJ/ 
cm 2 JJlT0-O<0B^C*S. 

KmETTV-S's yT'£tfcT7*yx£®3ILT[ii* 

fflcigrry^/w^L^o. twwv—r-/^ 

<DX*;Hf-£&a3-£S - k tfS-V*. 
[ 0 1 0 2 ] >Jp%< k t> 1 -o<rmtt;X>V$:%i. 

g£^SL*:<rkKJ:9. T7-yx£S»J:<K*t* 
4fco«i3l/X;l^ii;iS£kfc«}; , 5, 7^-ya>fc 

Is&LbOftSfc JJ£<0g-£!R3 |gS£^H b -I k (c J: 

0. f^y^S 

[0 103] -f-l/C, ±IW«GE«9liai*^>^^ 

— •f-3fe£jg^£^#i9 : $:6AI*'gk. te&nl^ 
(OT^-y 3 VMlM<r>ffi&£ 0B&2mmKLJbJt£<*» 
oAlt5gk«|6rr5a3»PSr : W>JS«k. 
■grt-StlBRPkfr^JftUs A»Skffi5«k<0H«^H 
k Sf^PWS'ex^ >- v V-^-%mMi^ t>MxtzU 
J ftX'<T) : m.if2 5m/ sW±tt£h; 

MLfc-ktiO. r^y^* t $^f*^J:<l**^ 
[0104] 

tc*Lfc»Sm#BgLTfiMW*f-&. SI Hi* 

m&ffiSi'&Ttf- < 7 ■ -7 h y ^x*s<o*5-«[ 

( 7- *«i*WM ) GL (^'-h 

^ » k . mztz 2mmm*m ( h w 
m (4xmzm.x-mttvtz.mm) cbm«*iti» 

[010 5]*B»aWh5y^^TFT (TFT 

1. TFT2) , 3Mi«ra««BIT01J3j:tflM*» 

I g x SD2iiFV^f^®BS, BMtt^-y^Vhy^ 



(13) 
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X F 1 1*1435-7 4**"?**. 
[01061 ZK. H12«1H11«)3-3W=«^T 

r^frwisssuB mtiiiih7^^ 

FTi3J:l^HB^€ffilTOl*^i£^ 
#9*«SUB2«Wi*?-7-(JW'FIU iet 
f^fcfc7*5**vHJ**BMMB*8ft*''**. 

%F$*2> • - - 

[0107]a9Wr5**KSUBK SUB20MBS 

sioawtMrcv*. ±gfSBB^^a«suB2 

*BM «-7</WFIL.flaWPSV2.*l 
gBHS««SIT02 (COM)4Jj:lXJJ«WiOR 

[0108] f»«a&asiam&& 5 -7 a tw m 

ClftfcttU ****** tt***"*"** 

»W5*fflRS U B 1 B JIW5-7 ^FI L* 
JtXRf **>fe7*5 y 'J ?XBM#JBj£2ftS± 

imur?x»K sub 2<r>m&w--y?te L 

[0109] 01 3. 014fcit^l5«TS®3J# 

»27*k - ■ ■ ttWDawifca^^ 

-Hf-^WS*^HfciSS3t/Si6-*7-a-fe 
4fc. &0o£fl!li01 2«>TFT«h * 

[01 10] ISA (013) 
*? 7059#7* (i8i&£) ^**Tfffi§W7 
xaksuB i<oiiBfclM:^y3>«s i o£r-f 
rwifc i WSL^, 5 o o • c . 6 o#fao^- 

#1 1 0 0A<0?DAA>^S«l^miSglS:^ , 5' 

^s^v-rHctjavvfeji! 17* hxmmi^ 
[oiiii*fc.*»*>'^ kLT,a ** 2 " ky * 



[01 121XSB (013) 
jgJJ#28 0 0Atf>Al-Pd, Al.-SL Al-S 
i-Ti. Al-Si-Cu«*»6**»2«B82 

[0113l«fc» 
10 g2M»rC*fc*** 3 '''-*"*' 

XgC(013) 

*l/C. »«WUBv^AOOJB37-*>Xfi*WT 
r y t -7>tCj;i3PH6. 2 5±0. 0 5£IKL&I 

immMRt , t&*s u b i tsniu -flysmsffi* 

#0. 5m A/cm* t44J:dWMW*-(S«Sft 
j£) . 

[ 0 1 1 4 ] fcfc. «e«>IW«)A 1 2 03 #f§£*l* 

20 oc*fMHbSffil2 5VI^*iT«B«M:* 

v> (kcEft*) *-*Aii.ot mm* 

*«BWHfcSiu MIWJL, ^-MlffiGT. * 
' itfMP L 1 lizWm 1 180 0 AOMBRftRAO 
F#$j£$*t*. 
[01 15]XgD (014) 

mifxtm^b-c. m&i o o o 'Aoofts imt* 

ALT, |UW2 0 0 0A»iffiM*Si*tJfiKl' 

ilgXLX . US* 5 3 0 O Atf)N ( + ) SEARS i R 

[0116]XgE (014) 
VSttbfcWSU x*S^-*HGHBHfc»47 

fc K5^x.^y^XkL-CSF6 . CC14 *tt 
ffll-CN ( + ) SH«SilttaHI«tx^^ 
40 fiikfciO. iffHMWIASO»t»J«-*. 
[0117]XSF (014) 

XgG(@15) 

|gS*s 1 4 0 0 kff) I TOJS*»^^S® 1 $©8<i 1 * 

50 vmmh, ^s^ffie^s^^^ 1 ^^^^ 



(14) 
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fcitfiaW^S I TO 1 £JE8£tS . 
[01 181ISH (015) 
■S^6 0 0 Atf>C r*WW2«ld2l^» 
^yymJ*U Sfefc. &Ji#4 0 0 0Atf>Al- 
Pd Al-Si. Al-Si-Ti. Al-Si-C 
u«*»fe«r**3*W« 3 * 'J 9» 

«t*. i/3/xh*W6U x*i^-f-3fc*fflv* 



[ 0 1 1 9 1 83 g«l§Sg 3 *IgB t HWflR»> 
tX7 f^/U. *fc, ^ 2 ^Kd2^XgAtI^« 
wOtjawtx^y/LT. *a«*«DU y-x 

54!*f**<i!W:CCl4 , SFs SrSALTN 

( + ) sears iRtxvf-y^t^k^^* v 

-Xfc HW ( + ) SL¥§*1 d 0 *Sft»e 
[01201ISI (H15) 

£#X£SALT . * ">^ S 1 ***** 

*fc. h'^X^y/tfXfcl/CSFe fcttlSLfc 3 ? 

fci 0 . SMP s v l 

[01211 ±ffiw*n< . &JH&0X? 

F94x-»*-y/tt«8l/0*. «rfi, #7*H8 
^OWx'X h BOiMH** x*A*-*R->fc** 

HWftHvxfc^xvhJKIttffiaft^. 
[012 2]*5-7-f/l^WD«RP sv2 « ! * lWl 

0>mtg%W> trJHVtfrX^Vk— * 
[01231 x^S^?I^Hf-**ffl v,fc »* / 

^_7-,K 8lie*V>**. llbl±x-Y«Kr 
-77K 7HJS3fr?x? (flU #Si®JiTfl8) . 1 

[0124] m?m~ZhhXX islV- f- 1 « 
5308nm.ffl*800mJ»"!^-*«MSt 



A*10«-***5**-4 59-2' 
LTX-Yvx*f— 7*1 1 aJJdBKftfc**? 
X77MW$. 

[ 0 1 2 5 1 SS3fcVX? 7lttW#aM*?**'C* 
mmX9 0mm«xy * htftSMft-*. Wal'*** 

8{il ■ itf!>^]/*yhy**H*v>'** ,6 *9* P 
10 gl20mm^. NA=0. 1T*9.«*^7<D 

«1 OCSUtt*. tS«I^>X*8««*Ci-''C-. m 

[0126] X- Y3S«t-7> 1 1 bttfcW 00m 
mX 7 OOmmlM X- 
y ^x?t-7>1 1 alife«c6 5 0mniX6 5 0mm 

->m x ( 6 5 on) nffltvnw zimrz z fc* 5- ? 

^JfcttfCtt. 800mmX4 50'mmf'f*) 
20 ^xSRtt^-fe^ (BX) t»/*0. 1 2mm. 1 
024X ( 1920X3) «a*<^r t 2S**>oT FT 

■ttWEtfc. mMVmm 68 - 64mmX69 
1. 2mm, t*fc^ft78. 7cm(31^f) 

T [ 0 1 2 7 ] £<^|£/3H^«M^l'fc fe * > ** 
EH3fc*U:. x*^-1f-oatt3fcOli«tt>h 
$ v**>t\ «a^A^A.«)8MJ3lfittxy v b*fc3Rft 

zmoxtimz. _ 
[0128101 i\±*m&w.%&^* ff: ®& [}m 

10att»W. lObfclOctSJg^.®-® 
0afc±TO3S?aS10c. 10c' A>f>«j£$tL&. 

40 b . ^som«©ii. iwwwwfiflww-^ 1 0 

[o 1 29] 01 s\±*miz± SlgJI^S^ ^®Jt 

is{«-cii3^a^iap^^->'*^* s ^' rv ' 5 - 

4BCVt*-y7ak±T«*HH0c. 10c' fc 
«J5^-SIBP>'^->'7c. 7c' ki^jS^n^SS* 



(15) 
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[oi30] *2«ffln^->«W4» isffaasmn 

1 2 c li15UJ&3 flHTCW-flWrtW* 

«!W(»fctt, 3I#»»SH»:l/C«>7d. 7d' . 
7 e. 7 e' 

[013 11 fSftvx7tf>it3fc^-^fl (SH«) 

©QaRtfciHURH f iJ-ktf s i Oi ©1/ 
4»jl (A/4) ■IICJ:*#««*»*1'*:*»^ 3 
0 8 n mcOSHRSt** 5 ? 0 X&hfcRfcl/CV* . X 

[0132] *«TI4, ISftXT v7tiiffiCQmt&*) 

BH»L*>*S*>Kfc"*** 7 **H 
©StftVX? 7 WBfttJWffHKflia^-^T b , 

7 b • oh 1 7 <o*ro»«wm»j i # ©©x# 
>f xasa&*>i *fcWKW*a'<*- 5 ' 7 aB 

j)MH»^it X#lW3*tfY*l«C»&«> 
10»*&3fcU BlCW-y7a, 7b. 7b' . 7 

3BtsHa»r»*t. xarinfiit/tYiirtt^ »^ 
[0133] m^x? 7 ^iwts^^^- 

ftl2a, 12b, i-2cttW£r?**k»W>«*» 

x? tmLmm®*** z tx-msLosmtx** 

VLX ZWJX Y £J*9-->f?l> - 

vx?7*>A-*-y«. n»i^*fcJ: 
1 0_h£Y«i£*ttSii«i: LX^mm. Ht, £ 

mmzifyxm&i ow-ymmtmm-th 

[0134] Z<7)1z#>. 01 7«)»W»*M)V'^^ 
^-yjfttfSli, f&5fcv*77$:Y«lC**U:g3Il, 



s*£«i^x*iiu&fc^&Y»(cttL-c nmhXJ 
vxm. i o *x*rtfcH-afc vT#*RH*ftfc* 

v = df/n n:^W7^3^ 

d :XU»H!>« (X^lfiJ. SV^g) (cm) 

10 v : X** yXV- F ( c m/#) 

Ti>£. • ^ 

[0135] t*b*>. *Lh?>Z?-h®*X^tX* 

v>mmmi. yt*-v«Mufc«s*&B»u x 

■cffd. x**vxif-K (v) kr^v-^3>^- 
[0136] cint «t o . aaK^c^wtw^^ 1 * 

TH*S*l*. ±ET«x^^k-f-3tttV 

[ o 1 3 7 1 fcfc. * ^> ®&a&m z wmfi 

CHttMl.]»2 7 0mmXfl|2p0inm,:WSl. 1 

30 JtLfc. TFW^-^ll 64 0X4 8 0S^m 
fgVGA-C'J>0. B^-y^iO. 3 3mmt*S. 
[0138] R. G, B<03feJ±«^.b5^7X. Lfc 
^T*¥*l6l^H->' ht-^iO. 1 1-C&4. BBS 
©£fl*gl±B17fc^U:i:45 9T. 211- 2mm 
X 1 5 8 . 4 WmmOBB««i:Sifl^ 3 S?««fc* > «5> 

y iOfflatttt 2 25mmXl85 mmTfo h . B^SS 

-TS 5^Slt Lfcfc»fcH«tfcW£^^^tt* 018 
40 C5pU:J:^ 3«WWrt^^*- B 
M«7a<0*^47 0. 4mmT. 64 0 H^h** 

tr. 

[0139] ft^24 8 nmf5X^f yvl^— ^— 
tL, S3tVX^(08gm{i5mmX7 5mm<OX'J 

XT. N. A. (I3PIS) «i0. 2-C&&. 
iatOX^/MFHtWi lOOmJ/cm't'M.^ 
^^yffiSJil 8 5mmT'*Wffl A ^T"5'7"#fc5@ 

50 [0140] Vi/X Ymfiffit * 5-KtKS 
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$gl00mJ/cm*.K*ttT0. 0 5/zm/sho 

[01411 vK7)«k o CLT^LfcifcfiSa^Sfc* 
5SyfflB*V^HJi:^WV*. ^O^. 10 

OmJ/cm' <DX*7l^-®gtC0. 04/xm/sh 

ot.oTTV-S'Byv-i'TJalU tftsk, * 

[0 142] iWid-C LT3JSbfc«fifbfl£SC.J: 

x^^Bi^^^MStL-Cfflv^. 1 
0 0 m J/c m' *XX*^HMtCQ . 0 4 5 *z m/ 
shot^r^-^a^WHtftllU TFTS 

[0143] Z(0£ o fcbT»tfciM**** ,t »- t 

.fc. fii^3T^iHHUfc*|SBa<o}S^7i^^ 

g@-Cj>-5-C. -«<0UyXTV-4a, 4b£¥trft 
$tl^x4f^V— f-«SKtf-A3 a * 

1^-4 a. 4b«H«)8aacfflK** ikt::i "'" c * 
3t^a5ft ( kyXTV-4 a , 4 b ) «HO«-s>*IB< 

[0144] H2 00#^#^^p£7«)Mit*S; 

fcoT. kyXTl/-4a, 4bfcJ:*H2 , CB!BUfc 
JESK>4MWfcW *C , W< 5 a fc WVX6 aiti oT 
l^yXTW-4 b fr&AIft-tx* S^l/-y-*»* 
XSttSX?*? 7 a©WC**-*»»tt" 

[0145] Hftfc. xdf-i/VV-if-^t'-^^ x 

<oS3t^^^Ba3t<o%-<b<omwax'&-5-c, H0 



mx-nmm <b) t^-t i 3 izumzm: o -&-?t-~® 
t*-^7-o7T>f;uo^ tnaai 9cov^xrv- 

[ 0 1 4 6 ] HRfc. x^i/VW-if-3E^t- 
10 ]iiStjE^»t«ilS^*v^'C. |fiBH19fcptfc^ 

^_ 1 f_3tStS3t'7X^<OiESCJ:->T, 02 OK 
*tfcJ»WV>'X4~6fflB*Wtte3*i*. 

[0147] uf+vmnmiXMB&p&fc 

t, i^#fs#fc$:s. fc«u'H20toisLjfev^ 
fcj: a iz&mzm-ttmtdzzricov yX*-o£ 

[ 0 1 4 8 ] 3 248n mElTWjfcRS: fflV >S 

wthztmrn-hh. znmtz. vyxnmix- 

30 [0149] xdf S^V— !?H(W>*XjW!£*IHreS 

<S. — *J— (1 = 1) «x*s^vi^f-*ffltt*^ 
yxi LT8*fcMW3ttO****li. *77— 
(Of f ner) . ^x-f^-^V^ (Wynne- 
Dyson) . xH:>M^'5'^**S®^^ : ^* S * >S 

[0150] Jt«®V>'X{i«i3S* J fS*'C. *o 

mmtLx. -tt-vm%r?x7 ttmuyx^x 
vmmmm^x. mt?*?hii?-7 4**m 
m<rmMmnmmm^xf^rh-mt tfc 

laffyX'bh. 

[0151102 2ii^^M^^ z M^^ 

SBWfcoT. MW1 0 a#@£S*i*:£5fc'?x? 
50 klaXife (^5XSS) <?)±.£&®tht%l. ^Ett 
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*o*i 5 2 1 x o&3m)j£X'a*mz&m^ 

X i> ff»^^ B*C«>* WWW? 
[01531023 Ji+^WiWf^fei*?* 5 ®^^ 

t«ffti. fc«U ^mvy^Tl'-k^b'J-y^fc 

i<0BH«4. flMfi«^« bNASa / 
(fa) ?4£Ml*. alflMtaSE* bli 

fttf&t -f llflUlW.- NAJik^ON. A. . * 

[01551 1 : KOUyXTit. b/a = l?***> 
±^{iNA5. /f k*9, H«kL,TNA=0. 
1 ff„ =10mm. f = 200mmfci-|»k. KB* 

e o i 5 6 1 jjwtfttfcJ: ot. mmw-y 
i^co^c^a^iR^* 5 ^--^^^^^ taw? 

*>*>. 024ti*^«?aS«^^®t^fcffl^ 



g$2 2{c^Ai-sm^k-ir'>^^k tfcrr 

[01573 RHfc«tfcJ:3fc. #SS520fcg3fc3fc 
fcl,-f-*t-.&*aa«t2 4 Jratt 

^«»2 2fc»**-*. zntz. v-f-ftox 

[ 0 1 5 8 3 4fc. S®* ffiiW4fc»fc» 3KSS52 0 

^^24 * w-f^*lf-AkH!3BISS«2 2 a*SS 
gyfcfyfc 2 2b fe^SWIIfil«M«H»ac«W^ 

AO-mSrffiEtS J: 3 ISBWW-* C i:*** * • 
[0159102 5 li#^Jl0S 



m*zw®Kttvmmx'h'>x. m&m2A 

^ _ftb'-A<D?fl6d BD « ( 1 - 1 / n ) 

[01601 V— f-*Mfrbmm*xx-M*f 
x\ ig«jiift«)»t*t«*tarj:v\ -rs-fc^ 

«24<o«*t«i*ik , C-fcEl' !fe * !h '** ,3EC * 

^l-^t;^ i^— f— or 7>— S' a L^7C 

[01613 ot. «aoata*H*f«ww^ 

tmm4 D 02 6li*l|BBco^4^ia!?9^^W-4fc 

03t^-^^iiPi-flr^^ftL"Cft*. 
[016 2)*WfcW«4, 3KSkt"CKrF (»^2 
4 8nm) SJflV^ »93it«l»25dHz. ffi*X 
^^-^JS6 0 0mJ/cm 2 «X*S^el^— 

[01633 M6?^«i1M2 Ofc^LfcfcfcOT 
fcO 4X. 4Y««.«X^|S]OWVX4. Y^lSlOl/ 
50C4«rt\ «T. 4X' . 4V , 5Y, 5Y. 6 
X. 6Yfc-3VvCfcH«T**. 4fc» 02 7{±^J6 

[01643 PWafclSV^. ( a ) {iXtt*|6]OP3@^ 



(18) 
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10 



L (a) t (b)-BBSEfCiSlSh*. 

Vol 653 caBWH*"^ 

W &tHBHHSiR{i80mniX2mni-e*S. ^fflSn 

BSiO. fcHf O. fll/4A»RIB(Wf 

m X2 25mmt.S3li5mmtJ)l. 

[0166102 8ii^mm^mhn^^<^ 

*i0 3 3m«x0. llMrfT.WHW**** 

52. SmmCi: 0 . 7>- F 1 2«8» 1 2 a#HBL 

[0167) BMmmtmt LT«i* 1M S 

00mJ/cm' flDx^S^V-MtA*^^ 
0 lixm/shofCfe*. ifc.»HWttl- 2 

o. 4>fy^<or^rWffl*5-7^^S««B 

I oi68i*ia».tfflBMWkH-«a«« w 40 

**77V-i ^9 J'****!* 
X 1 3«aft^4*®*9-7 < A**K. 1 4 ali 
m \&)i,5-7 4A** 1 4btt»2fi*>*7-7* 

[016 91 5-7 

^tri^awss^y****** 70 ' 4mm 
taw* «k o m&mw^-v-^m 



p-S/a S'SW*. »2fK«r7-7<>W 
ffl ^Hl 4 b SrlgffU UK?*? Tk-7AMf_ 

u**4H»*«T7V-S'9>*»ttH. bit, 

[017 03 iW= J: 0 . «sKi»^ 7 
Clttfl6 ] *H*Mi. fjEWfcW4«>77V--5'9 
VYCTFTWW>«il=*W"* l ' s; * YM-y&BA 

[0171) iftfci ^^^TFTSfiUm 
5W>TFTJ|fc##C**. «WlcJ:*«*^ 

20 r F^x?^4*W^'=* !W "**' 

X'\tt:< x-Y^7A*MM&rtHKC*> 6 -* 
Mm***. UbP^ 
[0172103 0li*8fiflC«* 4«JI*a*W** 

WKfflBCSb-'t. 80(£i3^ (SH) , 81BHP 
,t*_y, 82. 83I«MB»*3W. 

tmua3 o<o(a) ( b ) o 

0310(a) (b) t^Lfci^^P^-^ 81 

[ o 1 7 3 3 «ris. i»i a«H«SfSBix*5^i— 
7*h>JV^7-f{Ctffl^Sitt>'C#S. i«« 

iik*^c*4««r. s^B03Xh^7ctet:T«fS 
*SfetcTW f S^t* { 'C§S. 



30 



50 
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35 

)vm4 xwi&mttttx&z . fcs^&iM x 
» < k *:« u saw- hmar?-7M£vr?* 

[0175] Wt*->«)JttfiSifefcO 
$ . 0iH£#!!8 t X 3 & fcBUfcMW* . 
C3&KW7] 03 2 Ji*^HC J: SiWIfeSa&TtfM 

f6MK«)iMBHftR l »f*«<Brc*-»^« 1 OJiffi 

wa^fcaww-**?***. 10 Attests?. 1 m 
0Bttae*«F». lociiL-raHrTSb*. 

[0 17 6] |E»0#5*a«k88(X;frlii]) 4 5 0m 
m. fit (Y2f|6|) 8 0 0mm«9g«lMX£, IS3 6 
8. 64mm.«691. 2mm<oa*3l 0A£#L 

fcffdfcfefc. tf?x£Kl OcoM*Sli^JSttri*Jt8^ 

k U QWATflMttfl k 1 0££* 1 Jji&k-f 6. # 

[ 0 1 7 7 ] 03 3«3^fflC-ffiffl-r&£3fr?X?tf> 
ftfc$£§lW£ ;s Plii0 , ?*>-?T. £ft<WM XliWi 
[6] ( X2fl»0) #4 2 0mm, &tfl»l ( Y^fA) #280 
mm?**. rtf>E*VX?7tf>|g#l»l (X^I&I) HP 

t\9- vrftA x\m 3 2 nfflrk ( x^rifii ) iM Xk 
m-V. W&BBBKW—y 7 acOlgJffalM X#3 6 
8. 6 4mT»9. « <Y#ft> «BSaiS:8^L 
£86. 4mmTJ>5. 

[017 8] 4fc. fife«f«HP^-^7bOttS' 
ittM^ttlOmni. £#AlM *1*3 6 8 . 64+ 30 

(10X2) =3 88. 64mm. ^TWHRHD^^ 
-y7c<9|g#|i]-«M>CJil 0 mm. $3fif|6llM XJiii 
SS?7akPI— <986. 4mmt*4. -fl/t. H*9i 
HP^-vki*JffHWin^-y7b«)IBi:S* 

tjeft^-^SEBWftfc»«aBIMI7d. 7d' , 

7e, 7e' MM3*lT»&. 

[017930+12 afctt U -x h«^yVP-f 

7d' itC^SidtSlSSitS. HSLfcx*^- 40 

HWcx^S^i/— THIWMfflM** S Hg&7 d k 7 

[01.80] WHWKW-S^bGtfHWcB 
BLfci63tS57e^j£<]Rori-^«{±. «*^^7 

H340«eX^fc*Lfc<r9^MLJ^ 50 



^H s | I 9-3 2 536 5 

36 

(a)ttSSfflBBL ( b ) Ii&3fcvx?^a®rffl0 
T*->Tv *^*?7»H*»*»*LTV**ttWfc 

[0181] HHfcfcWt* 1 attX^S^W— T- 
7U«3Hr?*»L 7' UStMUUt* 7 a 
■|iHJIW**->. 7bl«H s » /t ^-:^ 7 0JJPIP 
yt^-y, 8li£flU'>'X 12a 

■f-ftl a&. mfcVXtlbjfyxmLtnVisXY 

m 2im&v%wmtimr?h(Mzft^xmft?x 
? 7omnw->7 o<mt:mm^>xaiitLxv 
vxvm 2(=awu -eorTV-xgysiu::,}:') 

[0182] <I<0k £ , WJxVm>T~X\'—i' a Vk 

mmzTm<?M& i> r f v-ts s vxft&t s z t t>»r 
arc**. l/^wv-ytusu. sr^) 

x-/f-y^«Sl2rt6Ufca. ^gk%r>timiWJXh 

Ks-x^^^i^-ir-^^ffi^itms-rsi k fc-c' 

[0183] Z<7)£ o (?. Jj^lil0!oS3Kvx^li(aa5 

oi : iv^^»i/3«)iifflrrA<. StKvx^cos 

3 yIl/yXHil0 0mJ/cm ! «t*A^f-afft 
'"ClOIHSaiJ (lOshot/s ite)'T7^-y 
gyA^T-fS. X=3f J f>'^{i4 0 0mm-C. ±E« 

•th.®.*>x. x**yem&2S. 6#. iohiox 

f?Ky/iWl 0^. «SL' B^. »SkS3fcvx 
^ AT3 1 -fyf-St^TFTSSa^lSLifc. 

[ 0 1 84 ] £3fc-?x?ii. 3eSfr*lkiSS*f$SO 
*MwMr*9l«Wi*3JI (BP^, ^SSf^kffiSJf^ 
^)^)Stt?J^®a{i6a) kL. SA0»ffff*flik 
LTHf O2 SrfflV\ ^gK<0®kLTW»10 0nm 

T$>*)* 4 0 0mJ/cm J <OVX^MA^)AlfX^ 
CH^098 ] 03 5fi*^Bfc i !>?Sa H HfbK^^V)Sa« 

[0185] *mimx'\t. i9£S8fc^Lfcaj«ctj 
^t. 03 5\z5ttmmfimmtmmmt®m.x- 
^trtb.jm in) mmimmiwr>^-fhfrvi&. 



(20) 
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38 



LfcV^fcloTfc, x*;WMMS&F4 0 0mJ/ 
OmJ/cra 1 <7)lsitZb&<VWI%g.<?)T?V-i'3> 
[01863 03 6{i*^Bflt J:S?Rh b b ^^^SBS 

»i*>a«wifc»*u Ms&ivmmmnijzm io 
t<ms* t i/4^-c**ofiB^i amrnm^m 

mmimm. msmrn^^mmc^imizm.^y 

mms&\&<?> i /4«^ t %h%3 ommm *m 
fSLixwmkmmiz$mu mmmmm 
i <?>±.\z&ffl&9 2 £j£§rts . 

[0187] <b)£EI£9 2±C]g3!£ttl'vXK93 

uaia-fs.. 20 

( c ) Wk\ZX OBSLfcW'Xh 9 3 fix? t LX 
x +>s?Wk 9 6 L* h »J V ^9 7 -f -ISfc 
i "5^MIS9 2 . 

( d ) &K&9 2W^--^. BAN'S'* F 

[0188] K9—-V7\J&JU&2.9XK\ 

m%fc&mM9 i ^x-yf-y^-rs. 

( f ) lEx^f^ti 0^«fr^fllS9 1 &*9- 
X»g 9 0±fc£Jf^«#]B 9 1 'fc 

[ 0 1 8 9 3 &i>. *mi£Xhmi£?X?-t%t>hx 

[01903 z<om<ommrcn. wa&?x9. tmsa. 

imm: 03 7\im%-?A?k®M3Mxs>i#7 
xmtmm&&mm<ommmm-&m l mx' 

h->X. 1 attx^s^p— 7!ig3fr?x?. 
7Aliffiatefc*"?-*\ 8lilSMI»* <»»'>' 
X) . 3 0Ji^fi. 3 0A«3bl£&3fcSIHh 31 lit 

3 2«St£iSa. 3 3{iS3tvX^PSi 50 



ffi. 3 4HJu£ • 3 5(2*0! 

[01913 HH££WC % x*S/-7l/— **1 aj 

«3 0. tJilXh'r^-^53 l*M$ixTV^. x 
*J^IHH61 aii. *<0&£*%i:;tfer24 8n 
mt, X*;l^F-Wl 0-2 0m J/cm2 l~H8 

Oi:P38fc:. «fctf3 3 0mmX2 5 0inmlMX, JP 
$5mm^53^KHCHf O2 *5«ktfS i Oi fc*fi 

?ti 1 /4 m#>vmx'$s.£& 9 mmhK.mmmzffi 

W*9->*toLl>tt%><r)t*j:*>X^Z>. 
[01923 z.<rjmt~zx9 ifrb<r>&Mm*9 S%V1 
±~C. Si§x*;M?-i;<aS/NJi4 0O±Tt>l. Z 
LX . 7 Mttm^tot-?-? 7 Aiffl 

B&iitfh. z<7MW&*yit?-?7A^ mm. 

-H£/<t?-y{3Bjft8*L&. < 3rii. m.Sb*t~?—7 7 
AJi. W<9->lzmj&tLiz.kttt:<, W^ffi 

[ 0 1 9 3 3 03 8«§b1^*Sj££lttWSa*HBnH 
0T25S. i«SBI6K3 0Bx^s^ei/— f-XflMI 
X-I^^EthWSLX'h^) . HQHc*tf-J:-3fc. 05i. 
If. 270mmX20 Ommf-f X"C\ ff$ 1. 1mm 
<053S#9X3 0 a_hfcgft^fllg3 0 bjW»5 0 0 n 

if-3t 1 aOHttlCj: oTIBt7^^'7«)fiiaM**V 
-?7Att. 1 : l<9*£f&3l^8£:rt-LT3bia£3 0 

[0194 3=5:*Js «K0^K4JJti.®3tlR3 0<0TO 
i: L-cx^vvW— f-3Kl A{;«i-S©iR^a<01§v> 

im&*&-?-97 Kmsm (mm 3oa£s# 

S3 0<^M*»^»fif6-rS. 
[0195] h*T^*^73 1 0)$mr~9 (BI6t- 
^ ) «^SS3 2(c;Urf S. «»SS3 2{ifif^« 

3 0 AffMMiwmmt am&rr&m. LTSf^m^ 
?m&m 3 3 hn. n^x?^m3 3« 

[01963 =3:ii. ±Efia^tfi»Sl^i, CTi-Jf. 
«^if 3 2 lZ{m.£b-£v- 9 <0&${& 3 O'AOCHI 

i:THff§itS. =3:tJ. i«»S«CI4. SU^ffi3 0A 

cm&m* w xcomor-f z ^mwrnms 2 x-m 
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40 



[01971-^r, memM3otm4x&xvn 

m^>t:^£WJXh1&ffiJSLZtv£l><Ot%^X» 

[0198] ^a^^fflo^r9xa«**Maibtes 
?--y?tf%zti. *coTm£8mztn:^&&M& 

1 0 1 9 9 ] P STIiiS^Hia^ffltftf^Ag 
£ (&£v*tSbfctR3 0 ) ZZ(Vmii>t>%3:mi2-tt 
h*gmffl%yyr35tf&M.ZtiX^&. W&f&X&r? 
mvtf7xm&^^^X2mB£B&2trfttm 

LTWffl5^B7>-7-3 5A^&§£»3 0 A<0g3ti:P- 

[0200] a Sr*tj£KJ;*tff . MaWfc* 
.sf^^jBotf^sEtssrcs z>mM3 o#x 

1 a fci Tg3fc-?x 9 7 co&S^b 

x&mm&*. mB^m-m^xm^tm. 

WCStJeL-CESSilSm*«3 0KK8^*lT BET 

t±< rnvMSteSk/ztz. t h . 40 
[0201] cKomswt xtiu* (R&mm?H<otf 

^mxi>^x. 7B, 7c«s5evx^7cmLfc<a 

W&tXt?-?. 8a. 8bliV-^#fflfe»VyX. 

10B, locajsfHS^s^ffl^^^aisiofcrjB 

j£U:fi^b£v-7. 3 0B, 3 0CliSbl£8L 3 
IB. 31Cii&%M30B, 3 0C&tfLZtlhQM& 50 



**f:-7-?7B. 7C^«®fcJ:S9Bt*S«^t*7 f 
3 ID, 31Eli#7*£8U0*>fiE£;b 
t7-?10B, 10'C&SUftrftlf^t^9. 36 
«WT5Jt««10»fiflBBaBI. 4 0a, 4 0bttT 
'J X£>. 4 0 c , 4 0 dfciS 9-, 4 1 litiyXW&ft 

turxht. 

[0202] zmtmiz&wt^ 

ftlaii, im.<?)7VX<l* (K0t1i2fli) 40a, 4 
Obfc, #TUXA{C^bTffifi$ixfcS9-40 
c . 4 0 d fc^TtfStSfl-CSftVX? 7±CJgj£3 
*Utl^£-;b£7--?7B, 7C3&Bg|f^S. 
ir£v-:?7B. 7CI4, ^tl^tl^-^m^SL^y 
X8a. 8b£:frbTgSi^K:&S^i£^fflJtf> 
XyXWSL 1 0 ^m^hmxWS^MTA 1 fciUt 
fc§3fc?S4i8i3 0B, SOCKgffiSfu gft£S£3-3 
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